**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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NATIONAL FOREWORD 

This Indian Standard (Part 3) which is identical with lEC/Pub 870-3 : 1989 Telecontrol equipment 
and systems: Part 3 Interfaces (electrical characteristics)', issued by the International Electrotech- 
nicaf Commission (lEC), was adopted by the Bureau of Indian Standards on the recommendation 
of the Power Line Carrier Systems and Associated Telecpntrol Equipment Sectional Committee (LTD 
25) and approval of the Electronics and Telecommunication Division Council. 

Thetext of the lEC standard has been approved as suitable for publication as Indian Standard without 
deviation except the following: 

Technical Deviations 

Table 5, page 14 — Read 2.5 mA as a 'Preferred value' instead of ^Non-preferred value* as indicated 
in this table. 

Certain conventions are, however, not identical to those used in Indian Standards. 

In the adopted standard, reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their place 
are listed below along with their degree of equivalence for the editions indicated: 



Corresponding Indian 
Standard 

IS 1 885 (Part 50) : 1 985 Electrotechnical 
vocabulary : Part 50 {first revision) 

IS 9482 : 1980 Characteristics values of 
inputs and outputs of single sideband 
PLC terminals (with Amendment No. 1) 



Degree of 
Equivalence 

Equivalent 



Equivalent 



International 
Standard 

lEC Pub 50-371 : 1 984 Internation- 
al Electrotechnical Vocabulary 
(lEV), Chapter 371 : Telecontrol 

lEC Pub 495 : 1974 Recom- 
mended values for characteristic 
input and output quantities of 
single sideband power line carrier 
terminals 

lEC Pub 625 : 1980 An interface 
system for programmable 
measuring instruments (type 
serial, bit parallel) 

lEC Pub 870-4:1990 Telecontrol 
equipment and systems — Part 4 
Performance requirements 

The concerned technical committee has reviewed the provisions of the following international 
publications referred in this adopted standard and has decided that they are acceptable for use in 
conjunction with the following standards: 

lEC Pub 255-4 : 1 976 Electrical relays Part 4 : Single input energizing quantity measuring relays 
with dependent specified time. 

Only the English language text in the International Standard has been retained while adopting it as 
Indian Standard. 



IS 10767 (Part 2) ; 1983 An interface 
system for programmable measuring 
instruments (type serial, bit parallel): 
Part 2 Code and format conventions 

IS 12746 (Part 4) : 1993 Telecontrol 
equipment and systems : Part 4 Perfor- 
mance requirements 



Equivalent 



identical 
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Indian Standard 
TELECONTROL EQUIPMENT AND SYSTEMS 

PART 3 INTERFACES ( ELECTRICAL CHARACTERISTICS ) 

1 Scope 

This series of standards applies to telecontrol equipment and systems with 
coded bit serial data transmission for monitoring and controlling geogra- 
phically widespread processes. 

2 Object 

This part defines electrical interface characteristics (e.g, signals, 
impedances, etc. ) which have to be met at the shared boundaries (see 
figure 1) between: 

telecontrol equipment and external equipment connected to: 

process equipment (e.g. sensors, actuators); 
operator's equipment; 

telecontrol equipment and transmission line (channel) where "data 
circuit terminating equipment" (I.e. DOE-MODEM) is packaged as an 
integral part of the telecontrol equipment, or telecontrol equipment and 
"data circuit terminating equipment", where the latter is not packaged 
as an integral part of the telecontrol equipment; 

different parts of the equipment within the telecontrol system and 
other data processing equipment. 

The interfaces shall be defined independently from the functional layout of 
the system or its subsystems. 

Information in this part refers only to operating conditions. 

The follo^^ing subjects are outside the object of this part: 

interface between external power source and the telecontrol 
equipment; 

logical interfaces and interface protocols; 

interface testing conditions and procedures. 

3 Types of information 

Two basic types of information are presented to the interfaces: digital and 
analog. Both types are conveyed over the interfaces by means of signals 
which are in parallel, serial or stand alone form. 
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Examples of the relationship between these signals and types of information 
are given in table 1 . 

Each of these signals can be used as either an input or an output. An 
input Is a signal representing information generate outside the specific 
equipment involving the interface being considered. Otherwise, it is an 
output. 

3.1 Digital Information 

Digital information is used for characterizing states which vary in discrete 
modes. The information may pass the interface in parallel or serial form. 

3.1.1 Types of digital Information (examples) 

3.1.1.1 Single- point Information 

A single-point information (see lEV 371-02-07*) emanates from a one bit 
binary information source, for example from an alarm contact with two 
determined states. This information is presented to the interface by a 
stand alone binary signal. 

3.1.1.2 Double- point Information 

Two bit information sources such as circuit breakers or isolator contacts 
represent double-point information (see lEV 371-02-08) . They are pre- 
sented to the interface by a pair of binary signals. 

Two states, represented by the bit pairs 01 and 10 characterize two 
determined states (OFF/ON and ON/OFF), while the bit pairs 00 and 11 
characterize two indeterminate states (OFF/OFF and ON/ON) which indicate 
either an intermediate state (see lEV 371-02-09), a faulty state (see 
lEV 371-02-10) or a failure in the circuitry. 

3.1.1.3 Multipoint Information - coded Information 

Digital information sources which require coded information (e.g. trans- 
former tap positions, meter readings and set point commands). 

The information can be transferred by associated signals in parallel or 
serial form. 

3.1.2 Representation of digital Information 

Digital information is represented by individual binary signals with two 
distinct exclusive levels. 



* International Electrotechnical Vocabulary (IEV)[IEC 50(371)] 

2 
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3.1.2.1 Signal levels 

The signal level can assume different ranges (figure 2): 
range (1): nominal range. 
The normal operating condition of the equipment; 

range (2): intermediate range. 

A transitory area between the upper and lower limits of the 
nominal range (1). If the signal persists for longer than a pre- 
determined time in this area, a failure condition is said to exist; 

range (3): fault state range. 

Anomalous operating conditions which may cause malfunction of the 
equipment. If the signal level exceeds upper or lower damaging 
limits, a persistent malfunction could be caused. 

In order to ensure correct equipment interfacing, the nominal range of the 
outputs should be smaller than the nominal range of the inputs. 

3.1.2.2 Signal duration 

The duration of binary signals can be divided into two categories: 

a) When the binary information source controls the duration ot the 
associated two discrete nominal signal levels: 

For example: generator in operation = signal level H (high); 

generator out of operation = signal level L (low). 

b) When a status change in the binary information source triggers a 
pulse signal: 

The pulse signal assumes one of the two nominal levels for a pre- 
determined time. It is used to characterize incremental or tran'^ient 
types of information sources. 

For example: acquisition of fleeting information (see lEV 371-02-11) 
or incremental information (see lEV 371-02-06) or output 
of pulse command (see lEV 371-03-04). 

3.1.3 Dynamic characteristics of signals 

These are defined in terms of duration, recovery time and transition time 
(figure 3). 

3.1.4 Specifications 

Specifications for binary signals are given in clauses 4 to 7. Thr main 
items are: 

nominal levels (voltage or current); 

location and impedance of generating circuit (in or out of the 
equipment); 
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shape of pulse (level, transition time, duration, polarity, residual 
ripple); 

type of galvanic isolation and interference voltages limits (normal 
mode, common mode). 

3.2 Analog Information 

3.2.1 Representation of analog Information 

An analog signal is associated with a quantity which may vary between 
predetermined values. 

For example: The signal range mA to 10 mA may represent a vari- 
able source information within the range kV to 130 kV. 

3.2.2 Single/double polarity 

Two types of analog signals are to be considered: 

unipolar: 

A variable quantity with one polarity only (e.g. a voltage). 

The signal magnitude assumes one polarity only 
(e.g. mA to 5 mA or 4 mA to 20 mA); 

bipolar: 

A variable quantity which can assume either positive or negative 
polarity (e.g. load flow). 

The signal magnitude can assume either positive or negative 
polarity (e.g. -5 mA to *5 mA). 

3.2.3 Signal levels 

The magnitude of an analog signal can assume two ranges (figure 4): 

range (1): nominal range. 

Normal operating conditions of the equipment, including the 
eventual operational overload; 

range (2): malfunction range* 

Anomalous operating conditions which may cause a malfunction of 
the equipment. If the signal level exceeds upper and lower 
damaging limits, a persistent malfunction could be caused. 

3.2.4 Specifications 

Specifications for analog signals are given in clauses 4 to 7. The main 
items are: 

range limits (voltage or current); 
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load impedances (maximum for current, minimum for voltage); 

type of galvanic isolation and interference voltages limits (normal 
mode, common mode). 

Neither accuracy nor signal bandwidth (e.g. r<ite of change) are specified, 
since they are performance characteristics (lEC 870-4 [in preparation]). 



4 Interface between telecontrol equipment and process equipment 

This interface is the boundary line where information passes between 
telecontrol equipment and process equipment in the controlled station 
(figure 1). 

The information is exchanged by means of binary or analog signals. 

The information trensferred from the process equipment to the telecontrol 
equipment represents the "input". The information transferred in the 
opposite direction represents the "output". 

Four categories of signals require to be considered: 

binary input signals; 
binary output signals; 
analog input signals; 
analog output signals. 

4.1 General characteristics 

The following information refers to inputs as well as outputs. 

Nominal voltage and current classes for binary signals are shown in 
tables 2, 3 and 4. 

Nominal values of currents and voltages for analog signals are shown in 
table 5. 

Interference voltages limits and insulation requirements for binary and 
analog signals are given in tables 6 anc' 7. 

These voltages indicate the limits within which the equipment: 

a) will continue to operate correctly (operating limits); 

b) will not be damaged (damaging limits). 

When inputs and outputs are not insulated from ground, only normal mode 
voltages shall be used. 
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4.2 Binary Input signals 

Binary input signals fall into two main categories: 

a) active: where the power source for the signal is outside the 

telecontrol equipment. These signals are generally pre- 
sented to the telecontrol equipment as d.c. voltages 
relative to a common return wire (figure 5a); 

b) passive: where the power source for the signal is inside the tele- 

control equipment. These signals are generally presented 
to the telecontrol equipment as contacts setting up open or 
closed loops of defined impedance (figure 5b). 

For reliable operation, the currents circulating through contacts and loads 
shall be specified. 

Specifications for binary input signals are given in tables 8 and 9. 



4,3 Binary output signals 

Binary output signals fall into two main categories, namely: 

a) passive: where the power source for the signal is outside the 

telecontrol equipment. In this case, the signal is given by 
the telecontrol equipment through a contact setting up 
open or closed loops of defined impedance (figure 6a); 

b) active: where the power source for the signal is inside the tele- 

control equipment (figure 6b), 

Specifications for binary output signals are given in tables 10 and 11. 



4.4 Analog Input signals 

Analog signals transferred from process equipment to telecontrol equipment 
are usually generated by either voltage or current sources (figure 7a). 

A current source is preferred. 

The scanning of each input should not introduce significant errors in the 
analog information. In particular, the value of input circuit impedance for 
current signals shall not change during the scanning. 

Specifications for analog input signals are given in table 12. 

In cases where passive analog inputs (e.g. variable resistors) are used, 
this shall be a matter for agreement between user and manufacturer. 
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4.5 Analog output signals 



Analog signals transferred from telecontrol equipment to process equipment 
are usually generated either by voltage or by current sources (figure 7b). 

A current source is preferred. 

Specifications for analog output signals are given in table 12. 

5 Interface between telecontrol equipment and operator's equipment 

This interface represents the boundary line where information passes 
between the operator*s equipment and the telecontrol equipment. 

Operator's equipment can be divided into two classes depending on the 
form of signals exchanged through the interface to the telecontrol equip- 
ment for the information transfer. 

Class A: Information is transferred by means of binary or analog 
input/output signals. 

Devices such as lamps, switches, recorders and milli- 
ammeters are typical of this class and the interface is 
similar to the interface described in clause 4. 

The same standards should be used, with the less strin- 
gent class, for interference voltages and for insulation 
requirements. 

Class B: Information is transferred by means of serial or parallel 
digital transmission channels. 

Devices such as printers, VDUs, etc., are typical of this 
class. 

Bit serial transmission channels usually apply the standard 
interface described in 6.1. 

Parallel digital interface is similar to the interface des- 
cribed in 7.2. 

6 Interfaces between telecontrol equipment and communication subsystems 

Two different interfaces shall be considered: 

a) where the data circuit terminating equipment (DCE) is packaged as 
an integral part of the telecontrol equipment (DTE) (see 6.2), and 

b) where it is not (see 6.1). 

It is pointed out that, because of the similarity in transmission techniques, 
data circuit terminating equipment used in telecontrol systems can be the 
same as that used in other data transmitting systems. 
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If special DCE's are supplied for telecontrol systems, the functional and 
electrical characteristics shall always correspond to the characteristics of 
DCE's for general use, as standardized by CCITT. This is the reason why 
the following subclauses refer to the relevant CCITT recommendations. 



6.1 Interface between telecontrol equipment (DTE) and data circuit 
terminating equipment (DCE) 

This interface is required if the data circuit terminating equipment is not 
supplied as an integral part of the telecontrol equipment, 

6.1.1 Interchange circuits 

According to the CCITT recommendations, the interconnecting circuits 
between DTE and DCE necessary for the transfer of binary data and for 
control and timing signals are called "interchange circuits". 

The interchange circuits between telecontrol equipment and data circuit 
terminating equipment have to be a subset of the circuits as defined by 
CCITT Recommendation V.24. 

The following circuits are generally used in telecontrol systems: 

a) For sending telecontrol data 

Circuit 103 "Transmitted data" 

Circuit 102 or 102a "Signal ground" or "common rfeturn" 

Circuit 106 "DCE ready for sending" 

Circuit 105 "Request to send" (e.g. for station interroga- 

tion systems) 

Circuit 113 or 114 "Transmitter signal element timing" DTE 

source or DCE source (only for synchronous 
data transmitting systems) 



b) For receiving telecontrol data 

Circuit 104 "Received data" 

Circuit 102 or 102b "Signal ground" or "common return" 

Circuit 107 "Data set ready" 

Circuit 109 "Data channel received line signal detector" 

Circuit 110 "Data signal quality detector" (optional; not 

necessary if signal quality detection is 
carried out by the telecontrol equipment) 

Circuit 115 "Receiver signal element timing" (only for 

synchronous data transmitting systems). 
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For special requirements, other interchange circuits defined by CCITT 
Recommendation V.24 can be used. 

The telecontrol equipment shall be adapted' to these functions by agreement 
between user and manufacturer. 

Interchange circuits other than those defined by CCITT Recommenda- 
tion V.24 should be avoided. 

6.1-2 Electrical characteristics 

The electrical characteristics of the interfaces between the telecontrol 
equipment (DTE) and data circuit terminating equipment (DCE) are defined 
by: 

a) CCITT Recommendation V.28 for unbalanced double-current inter- 
change circuits, if the DCE*s are implemented in discrete component 
technology; 

b) CCITT Recommendation V.IO for unbalanced double-current inter- 
change circuits, if the DCE*s are implemented in integrated circuit 
technology; 

c) CCITT Recommendation V.11 for balanced double-current inter- 
change circuits, if the DCE's are implemented in integrated circuit 
technology. 

These recommendations define the open circuit voltages and, at the inter- 
change point, the resistances and impedances associated with the source 
and the load. Signal levels, characteristics of the cable between DTE and 
DCE, maximum data transmission speed and distance between DTE and DCE 
can be determined from the foregoing information. 

As a guideline, the maximum acceptable distances between DTE and DCE, 
with relevant transmission speeds, are given in table 13. 

It should be noted that in telecontrol systems, unbalanced interchange 
circuits between DTE and DCE (see CCITT Recommendation V.28 or V.IO) 
are normally used. Balanced circuits are only used in cases where intense 
interference is expected. 

6.1.3 Mechanical connections (connectors) 

In general, telecontrol systems need only a very small subset of the whole 
set of CCITT Recommendation V.24 interchange circuits. Therefore, the 
wiring between DTE*s and DCE's should always be specified by agreement 
between the user and the manufacturer. In cases where standard CCITT 
modems are used, the relevant connectors should be chosen. 

Table 14 shows the relationship between the CCITT recommendations for 
functions and electrical characteristics and the ISO standards for the 
mechanical connections. 

Table 14 also shows the corresponding American El A standards. 
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6.2 Interface between data circuit terminating equipment and 
transmission line 

This interface shall always be agreed between the user and the manufac- 
turer and be generally in accordance with the relevant CCITT recommenda- 
tion for binary serial data transmission (see CCITT recommendations, 
series R and V) . 

The regulations of the appropriate national communications authority shall 
be taken into account if use is made of rented circuits or circuits over 
which the authority has a regulatory function, such as radio or power line 
carrier (PLC) links. 

6.2.1 Transmission characteristics 

The transmission speed, channel allocation and the transmission parameters 
should be in accordance with the relevant CCITT recommendations. 



For low-speed telegraph transmission the above characteristics are taken 
from CCITT recommendations, R series. Specific channel allocation schemes 
can be adopted to make better use of the available transmission channels. 

For medium and high-speed transmission, the characteristics will be in 
accordance with recommendations of the V series for analog transmission 
and with CCITT recommendations of the X series when digital transmission 
is employed. 

6.2.2 Electrical characteristics 

Electrical characteristics (signal levels, input and output impedances, etc.) 
shall be in accordance with: 

relevant CCITT recommendations and/or local regulations for data 
transmission over rented lines; 

lEC 495 for data transmission over PLC links; 

relevant CCIR recommendations to data transmission over radio and 
microwave links. 



7 Interface between telecontrol equipment and other data processing 
equipment 

This interface represents the boundary line where information passes 
between the telecontrol processor and other data processing equipment at 
the controlling station and/or the controlled station (figure 1), 

Data processing equipment is normally connected through a serial or 
parallel digital interface. 



7.1 Serial interface 

The serial interface is similar to the interface described in 6.1 and the 
same standards should be used. 

10 
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Other interfaces (e.g. current loop) can be used and must be agreed 
between user and manufacturer. 

Physical, electrical and functional specifications must be defined for the 
following main parameters: 

numbers (two or four wires) and characteristics of the conductors; 

single or double current loops; 

nominal, minimum and maximum current; 

value and location of voltage sources; 

residual voltage on transmitter and receiver; 

galvanic isolation; 

distance between processors; 

transnission speed and protocol. 

7.2 Parallel I r ten face 

For high transmission speed requirements and when telecontrol equipment 
and data processing equipment are at a short distance from each other, it 
could be more efficient to communicate on a parallel connection. 

In this case, tnere are many possible connections depending on the facili- 
ties available \\ the processors. 

Standards such as I EC 625 can be used, but normally this type of inter- 
face must be ac^reed between user and manufacturer. 



Physical, electrical and functional specifications shall be defined, for 
example, by: 

definition of the physical interface; 

voltage level; 

galvanic insulation and kcatioq of the power sources; 

transmission speed and protocol; 

volume '^f existing standard communication software. 



11 
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Table 1 - Examples of relationships between signals 
and types of information 



Typo of signal 


Mode of the signal 


Type of information 


Digital 


Single or double 
point 


- Alarm 

- Circuit-breaker and 
isolator position 

- Energy meter units 

- Switching commands 


Multipoint 
(parallel code) 

Multipoint 

(bit serial code) 


- Transformer 

- Measurands 

- Set point commands 

- Specially coded data 


Analog 


Continuous variable 


- Measurands 

- Set point values 



I able 2 - Nominal voltages for binary signals 





DC voltages 


AC voltages 




(V) 


(V) 




12 




Preferred values 


2<» 
48 

60 






5 


24 


Non-preferred values 


110 
220 


48 
110 
220 



NOTE - For passive binary input* nominal voltages iU ) may be defined 
by agreement between user and manufacturer. 
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Table 3 - Current classes for binary input signals 



Current class 


Binary input signals 
d.c. and a.c. current 

(mA) 


Class 1 
Class 2 
Class 3 
Class 4 


Min. 


Max. 


1 
5 

10 
50 


5 

10 
50 



NOTE - Th« manufacturer shall declare the effective current at 
nominal voltage iU ) and, in addition, the effect of the permitted 
voltage tolerances. 



Table 4 - Current classes for binary output signals 



Current class 



Class 1 
Class 2 
Class 3 
Class 4 



Binary output signals 



DC current 
(A) 



Min. 



0,05 

0,1 

0,25 



Max. 



0,1 
0,5 
1 
2,5 



AC current 
(A) 



Min. 



0,1 
0,2 
0,5 



Max. 



0,2 
1 
2 
5 



NOTES 

1 The manufacturer shall declare the effective current at nominal 
voltage iU ) and, in addition, the effect of the permitted voltage 
tolerances. 

2 Ranges of the classes given can be extended as required by the use 
of external interposing equipment. 
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Table 5 - Nominal values for analog signals 





Currant 


Voltaga 




source 


source 




(mA) 


(V) 




to 5 


- 


Proforrod values 


to 10 
4 to 20 


" 




±5 


- 




±10 


- 




to 1 


to 1 


Non-pr«f«rred valuas 


to 2,5 
to 20 


to 5 
to 10 




±1 


±1 




±2,5 


±5 




±20 


±10 



NOTE 



Ripple has to be considered by agreement. 
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Interference voltage limit* and insulation requirements 
for binary signals 



Operating limits 



Demeoing limits 
for Class 1 



Damaging limits 
for Class 2 



Oamaaing limits 
for Class 3 



Insulation be- 
tweon any pair 
of inputs or 
outputs and 
ground 



L 



Normal mods 



lOX paak-to-poak of 
nominal voltaga at 
power fraquoncy 

0,2 kV OSC^' 
0,3 kV IMP^' 



+200)C of U^ d.e 
-125X of tf„ d.e. 



200X of (/„ a 



.c. 
1) 



4) 
2) 
4) 



0,3 kV OSC 
0,5 kV IMP*' 



♦200X of y„ d.e.*' 

-1255C of tf„ d.e.^' 

200X of U„ a.c.*' 

0,5 kV OSC*' 

1,0 kV IMP*' 



+2005C of (/„ d.e 
-1255{ of y„ d.e. 
200% of U„ a.c. 



4) 
2) 
4) 



1,0 kV OSC 
2.5 kV IMP 



1) 
1) 



Common moda 



25 V a.c. 
65 V d.e. 
0,3 kV OSC*' 



0,5 kV IMP 



1) 



0,5 kV P.P. 



1) 



. 0,5 kV OSC*' 
. 1,0 kV IMP*' 



0,5 kV P.P.*' 
1,0 kV OSC*' 



2,5 kV IMP 



1) 



2,5 kV P.F 
2,5 kV OSC 
5,0 kV IMP*' 



1) 
1) 



a) Min. 1 MR at 500 V a.c.^' 

b) Min. 10 m at 500 V a.c.^' 



c) Min. 100 m at 500 V a.c 



3) 



NOTES 

1) 



P.F. " poNftr fraquwwy 150/(0 H«) 

OSC « daii y d oscillatory imvefonii 

IMP = singl* hi|^ voltaga iapulse 



2) 



31 



Soa lEC ZS5'4 



Tha ac^ipnant is rac^irad *o withstand thesa voltagas without dmmge for at laast 1 min. 



Insulation a) is usad in normal applications. Insulations bl and c» ara usad for special 
applications. 



*) 



Tha aquipiMnt is rac^iirad to withstand the«a voI(Ag»<: without damage for at laast 1 s. 
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Table 7 - Interference voltage limits and insulation requirements 

for analog signals 





Normal mode 


Common mode 




Damaging limits 
for Class 1 


±50 mA d.c,^^ 
±24 V d.c,^^ 
0,2 kV OSC^^ 
0,3 kV IHP^' 


25 V a.c. 

65 V d.c. 
1,0 kV OSC^^ 
2,0 kV IMp2 


Damaging limits 
for Class 2 


±50 mA d.c.^^ 
±24 V d,c,^* 
0,5 kV OSC^^ 
1,0 kV IMP^^ 


±0,5 kV d.c 
0,5 kV P.F.^^ 

1 kV OSC^^ 

2 kV IMP^^ 


Insulation be- 
tween any pair 
of inputs or 
outputs and 
ground 




a) Min. 1 m at 500 V^^ 

b) Min. 10 m at 500 V^^ 

c) Min. 100 Mfi at 500 V^^ 



NOTES 

For operating limits^ %9m lEC 870-4 b«c«us« of inier-dapandonca betw oan accuracy, operating 
limits and aquipmant parformanoa. 



TVia aquipmani is raquirad io withstand thasa voltagas and currants without 
least 1 min. 

21 



for at 



P.F. - power frequency (50/60 Hz) 
OSC = damped oscillatory waveform 
IMP = single hi^h voltage impulsa 



See lEC 2S5-<i 



3) 



Insulation a) is used in normal applications. Insulations b) and cl are used for special 
applications. 
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Table 8 - Active binary input signals (see figure 5a) 



Parameters 


Values 


Remarks 


Low level signal (L) 
(see figure 2) 


Min.: -57i of nominal 
Norn. : 0*/ voltage (U ) 
Max. t +155J " 

I max. 1 Oy 2 mA 


The signal ranges 
include ripple at 
power frequency 

U : see table 2 
n 


High level signal (H) 
(see figure 2) 


Min.i +755C of nominal 
Nom.t ^100^ voltage iU ) 
Max,: +1255C ^ 

For current classes 
see table 3 


Signal duration 
(see figure 3) 


Mi n . J 1 ms 

(min. 3 ms for special 
application) 




Recovery time 
(see figure 3) 


Mi n . t 1 ms 

(min. 3 ms for special 
application) 




Transition time 
H ^ L and L -► H 
(see figure 3) 


Max. i S ms 

(max. 1 ms for special 
application) 


See also lEC S70-4 
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Table 9 - Passive binary input signals (see figure 5b) 



Parameters 


Values 


Remarks 


Open circuit 


Impedance 








Min.t 50 kn at nominal 


U t see table 2 






Nom. I - n voltage iU ) 

n 


n 






I max.: 0,2 mA at 125% 








of U 
n 






Closed circuit 


Impedance 

Nom. * n 
Nom. t 150 Q 

For current classes 








see table 3 






Signal duration 


Min. : 10 ms 






(see figure 5) 


(min. 3 ms for special 
application) 






Recovery time 


Min. t 10 ms 






(see figure 3) 


(min. 3 ms for special 
application) 






Transition time 


Max. ! 8 ms 






H -► L and L ^ H 


(max. 1 ms for special 


See also lEC 870- 


-4 


(see figure 3) 


application) 

— . —-_ — _ — 1 
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Table 10 - Passive binary output signals (see figure 6a) 



Paramaters 


Values 


Remarks 


Open circuit 


Impedance 






Hin.i 50 kfl at nominal 


U t see table 2 




Norn, t m {2 voltage iU ) 

n 


n 




I max. I 0,2 mA at 125% 






of U 
n 




Closed circuit 


Impedance 






Nom. t Q a ^ 
Nom* I 0«D5 n 


U t see table 2 




n 




I max. 

- — — — ___ — _ — ,-. — — — — J 


I max.: see table 4 




1 
For current classes 






see table A 




Signal duration 


Min. 1 10 ms 




(see figure 3) 


(min. 3 ms for special 
application) 




Recovery time 


Min, t 10 ms 




(see figure 3) 


(min. 3 ms for special 
application) 




Transition time 


Max. > 8 ms 




H -*^ L and L -^ H 


(max. 1 ms for special 


See also lEC 870-4 


(see figure 3) 


application) 
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I able 11 - Active binary output signals (see figure 6b) 



ParaiRtttttrs 


Values 


Remarks 


Low level signal (L> 


Min.t 0% of nominal 


The signal range 


(see figure 2) 


Noffl. : Q% voltage iU ) 


includes ripple at 




Max, I +105^ 


power frequency 




I max . : » Z mA 


U : see table 2 






High level signal CH) 


"in.i *80^ of nominal 




(see figure 2) 


Nom.i +100X voltage ((/ ) 
Max.f 41205S " 

For current classes 
sea table ^ 




Signal duration 


ni n . s 1 ms 




(see figure 3) 


(min. 3 ms for special 
application) 




Recovery time 


Min, 1 10 ms 




(see figure 3) 


(min. 3 ms for special 
application) 




Transition time 


Max. 1 8 ms 




H -> L and L -► H 


(max. 1 ms Tor special 


See also lEC 870-4 


(see figure 3) 


application) 
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Table 12 ~ Analog input and output signals (see figure 7) 



Parameters 


Values 


Remarks 


Nominal range 


See table 5 


See figure 4 
Nominal range 
includes operational 
overload 


Malfuncikion overload 
ranges 


Every value exceeding 
nominal range 


See figure 4 


Maximum load impe- 
dance for output 
current signals 


10 V 
... /'L■0^ 




VK»J 
nominal value (mA) 


Maximum load impe- 
dance for input 
current signals 


5 V 




nominal value (mA) 


Minimum load impe- 
dance for voltage 
signals 


200 kn per volt 





Table 13 - Relationship between physical distance (DCE/DTE) 
and maximum transmission speed 



CCITT 
recommendation 


Distance 
(m) 


Maximum transmission 

speed 

(kbits/s) 


V.28 


15 


20 


V.IO 

^^_™ 


1 000 
100 

10 


1 


10 
100 


V.ll 


1 000 

100 

10 

1 — ■ * 


10 

100 

1 000 
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Table 14 - CCITT, ISO and EIA recommendations/standards 

for DTE-DCE interfaces 



CCITT J 


ISO 


EIA 1 


Function* 


Ei«etrie«l 
dhmrmo\mri%\io^ 


Connaoiion 


Functions 


El«ciri«»l 
Ghar»ct«ristics 


Connaotian 


V.2* 


V.M 


ISO 2110 
125 pins) 


RS 2S2C 


RS 2S2C 


RS 232C 


V.24 


V.IO 


ISO 4902 
(37 pinfti 


RS 449 


RS 42SA 


RS 449 


V.24 


V.ll ISO 4902 

<57 pin«) ^ ^^ 


RS 422A 


RS 449 
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CONTROLLING STATION 



OPERATOR'S 
EQUIPMENT 



Mimic 
diagrafn 



VDU 



Operator's 

console 



TELECONTROL 

EQUIPMENT 

DTE 



DCE 



OCE 



Proce»sor(s) 

for 

operational 

processing 

functions 



Special 
processor(s) 



DCE 

(Modem) 



DCE 
(Modem) 



I 



I Transmission 
line 
i (channel) 
(see Clause 6) 



Data circuit 



CONTROLLED STATION 



Telecontrol system in restricted sense 



Telecontrol system In wide sense 



TELECONTROL 

EQUIPMENT 

DTE 



Processor (s) 

for 

operational 

processing 

functions 



Special 
processor(s) 



PROCESS 
EQUIPMENT 



Alarms 
Status 
Positions 



Measured 
values 



Switch 
commands 



Set point 
commands 



Information 
input 

equipment 
(sensors) 



Information 
output 
equipment 
(actuators) 



Regulator 



Man-Machine 
interface 



Telecontrol 
equipment to 
operator's 
equipment 
interface 
(see Clause 5) 



Telecontrol equipment 
to DCE interface 
(see Clause 6) 



Telecontrol equipment 
to process equipment 
interface 
(see Clause 4) 



VDU: VisLMil display triit 

DCE: Da'(a circuit tsrminaiing ttquipment 

TOE: Daia iarminating ttquipm«»ni 

» Optional intarfaco between telecontrol proce«sor( «i I :?»nd •special processors or other data 
processing equip«iient* e.g. printer 

Figure 1 - Interfaces between modules in a typical 
telecontrol system. 
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Fault state 
range (3) 



High nominal 
range (1) 

Intermediate 
range (2) 

Low nominal 
ranged) 



Fault state 
range (3) 




Upper damaging 

limit 



Lower damaging 
limit 



Output 



Input 



Figure 2 - Level ranges of binary signals. 
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Signal 
duration 



09 

E 



Recovery 
time 



Figure 3 - Parameters of a binary signal 
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Signal 
level 



Upper malfunction 
range (21 



Nominal range 
including operational 
overload |1) 



Lower malfunction 
range (2) 




— Upper damaging limit 



Lower damaging limit 



Figure 4 - Level ranges of analog signals. 
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[5 



Common 
return 



Telecontrol 

eauipment 



-ji 




(2) 




(1) 




External 
power sources 



( 1 ) s interference normal mode voltage 

( 2 ) s interference common mode voltage 



Figure 5a - Active binary input circuit 



.i-.- 1 1 




Internal 
power source 



Telecontrol 
equipment 



r~;i 



_L _L 




(2) 



0nr0 



(1! 



<1J - intarfaranca noneal 
( 2 ) « in'tarf aranca ctmmMt 



voliaga 
vol'taga 



Figure 5b - Passive binary input circuit. 



Figure 5 - Binary input circuits. 
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n 










« 




( 


1 r~ 




J- 1 




1 




( 


n 1 


) 


1 Q™ 














1 


= 


^ 










Common 


















return 












Oj 










j_ 


= 


^^ 








-r , 


External power 




Telecontrol 




A 










equipment 








fo-M (2) 





To the receiving 
device 



( 1) s ini«rf •! 

(2) - ini«rf«r«nctt 



noriMil MocNi 



vol tags 
voliaga 



Figure 6a - Passive binary output circuit. 



r iT 

X X 

/^^ Internal / \ 

I J power source I ) 



Common 
return 



Telecontrol 
equipment 



IT 




(1) 



'_L J_ 




(2) 



To the receiving 
device 



(1) - interfw 
I 2 J - int»rf» 



r«nc« noniMil mods voltage 
ranca comnion mock voliaga 



Figure 6b - Active binary output circuit. 



Figure 6 - Binary output circuits. 



28 



Analog to digital 
converter 



D ■ 'D 



Telecontrol 
eauipment 
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Current or 
voltage source 



(rS\ (2\ 



Return 



ID- inittrf •! 



torn normal mod* voltaga 
common mod* vol'tage 



Figure 7a - Analog input circuit. 



Digital to analog 
converter 




Current or 
voltage source 



Telecontrol 

equipment 




(11 




^0 



"•^ 



Return 



r^) (2) 



(1) = intarferonca normal mode voltage 

(2) = in-l»rfarenca common mode voltage 



Figure 7b - Analog output circuit. 



Figure 7 - Analog input and output circuits. 
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